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Olfactory imagery is the ability to experience a smell without the appropriate external 

stimuli being present. This ability is better in professionals such as fragrance experts 

and wine tasters (Gilbert, Crouch & Kemp, 1998). A person who is able to evoke 

olfactory images, may also be able to keep the representation of the odor present in the 

mind for a longer time after smelling, enabling a more careful assessment of its quality 

and a deeper processing. This study investigated to what extent self-reported ability of 

olfactory imagery is related to objective measures of olfactory ability as performed in 

memory tasks. 

In order to understand olfactory imagery, one has to understand the processes of odor 

perception. Odors are molecular substances. When these reach receptors in the nose, 

nerve potentials from the receptors reach the olfactory bulb where complex patterns are 

formed. The patterns are then matched to previously stored patterns in long-term 

memory and then a familiar sensation of smell occurs (e.g., Wilson & Stevenson, 2003; 

Stevenson & Case, 2005b; Stevenson, Case & Mahmut, 2007; Stevenson & Wilson, 

2007). Thus, odor perception involves an important memory component.  For example, 

when a person is exposed to a single odor of an earlier exposed mixture of odors, the 

single odor will smell similar to the full mixture (Stevenson, 2001). 

To consciously evoke the sensation of an odor that is not present, that is volitional 

olfactory imagery, one has to activate and retrieve the stored patterns in long-term 

memory. It has been suggested that this can be done by an associative link between the 

olfactory perceptual memory and semantic memory (Stevenson & Case, 2005b). In 

olfactory imagery tasks, participants are usually verbally instructed to evoke an 

Participants claiming to be good at evoking vivid olfactory images are 

assumed to have better access to odor memory. It was hypothesized 

that this would be reflected in better odor naming and recognition task 

performance. Two extreme groups of participants high and low in 

self-reported olfactory imagery ability were exposed to familiar and 

unfamiliar odors in an incidental learning session. This was followed 

by an episodic odor recognition and odor naming task 20 minutes 

later. Imagery ability was unrelated to naming and recognition. This 

might indicate that if high imagers have a better access to odor 

memory, it is not due to a stronger link between language and odor 

memory or better incidental encoding. 
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olfactory image and rate its vividness (e.g., Lyman & McDaniel, 1990; Gilbert et al., 

1998). In such cases, language is the associative link. For example, the name “coffee” 

has to activate the perceptual memory of coffee for a smelling sensation to occur. 

Studies have shown that this language link to odor memory is weak (e.g., Lawless & 

Engen, 1977). This is illustrated by the obvious difficulties when naming even familiar, 

everyday life odors. In odor naming tasks, the participants are typically presented only 

with the odorants, without any visual or other contextual cues. In such cases, the 

proportion of correct answers rarely exceeds 50% (e.g., Cain, 1979). This is poor 

relative to naming performance in other modalities (Herz & Engen, 1996). Compared to 

imagery abilities in the visual and auditory modalities, people consider olfactory images 

to be difficult to evoke (Stevenson & Case, 2005). People can with ease visualize absent 

objects or imagine sounds (Kosslyn, 2003), but when it comes to evoking olfactory 

images, they lack vividness. It is suggested that the language link to odor memory is 

reciprocal. That is, the difficulties in naming odors are reciprocal to the difficulties in 

evoking olfactory images (Stevenson & Case, 2005b). Studies have also shown that this 

link can be strengthened with training. Evoking images are facilitated by first learning 

to name the odors (Stevenson et al., 2007). 

Even though people in general have difficulties evoking olfactory images, some are 

better than others. Gilbert, Crouch and Kemp (1998) developed the Volitional Olfactory 

Imagery Questionnaire (VOIQ) asking people to rate the vividness of their evoked 

olfactory images. Large intersubject differences were found, while some were unable to 

evoke images, others reported their images as being as vivid and realistic as if the 

stimulus was present.  

These kinds of self-reports are the only way to assess how people experience images 

(Stevenson & Case, 2005a). Only people themselves can explain what they mean by 

claiming to be able to smell, see or hear absent physical stimuli. However, converging 

evidence from brain studies indicate that the processes underlying olfactory imagery are 

akin to the processes underlying real smelling. For example, in a fMRI study by 

Bensafi, Sobel and Khan (2007), participants brain activity was measured after being 

instructed to imagine odors. They found that the activity in the Piriform cortex during 

imagery was highly similar to the activity during real smelling. One could assume that 

this would be more pronounced in high imagers than in low imagers. 

Given these theories of how percepts can be retrieved from memory to form an image, 

those high in olfactory imagery ability could be defined as participants having better 

access to long-term memory of odors. If this assumption is true, one could expect that 

this should be reflected in odor memory tasks (Stevenson & Case, 2005a). So, in what 

tasks could imagery ability predict performance? As mentioned above, one assumption 

is that the link between language and olfactory perceptual memory is reciprocal. By 

taking this position, one could expect that high imagers have a stronger link from names 



3 

 

 

to olfactory perceptual memory and would therefore also perform better in the other 

direction when asked to identify (i.e., to name) odors compared to low imagers. 

However, Stevenson & Case (2005a) found no correlation between olfactory imagery 

ability as assessed by the VOIQ and naming ability. This result was replicated in a later 

study by Bensafi and Rouby (2007). In the present study the link between olfactory 

imagery ability and odor naming ability is further investigated by using a different 

method with extreme groups of high and low imagers and an identification task with 

free recall. 

Another way to address differences between high and low imagers is by episodic 

recognition tasks. In such experiments, participants are typically presented with a 

number of familiar and unfamiliar odors and told to memorize them. This is followed by 

a recognition task where the participants are instructed to discern between a set of new 

and previously presented odors.  Larsson and Bäckman (1997; Lyman & McDaniel 

1990) found that recognition performance was related to familiarity and odor naming. 

That is, familiar and easy to name odors are better remembered. To the author´s 

knowledge, no studies have explored recognition performance as a function of high and 

low self-reported volitional olfactory imagery. If high imagers have a better access to 

long term memory, they would consider more odors to be familiar (Bensafi & Rouby, 

2007). This, in turn, may facilitate the encoding of odors and later odor recognition 

performance. 

This study had two aims. First, to test the hypothesis that self-reported olfactory 

imagery ability predicts odor naming performance. Namely, high imagers should be 

better than low imagers. Second, building upon the notion of high imagers being 

defined as people with better access to odor memory, recognition performance after 

incidental learning of odors should be stronger for high than low imagers. The reason 

for using incidental learning, instead of intentional learning, is to minimize the 

probability of participants utilizing different encoding strategies. In addition, incidental 

learning is how we usually encode odors in every day life (e.g., Köster, 2005). 

Phase 1: Questionnaires 

As described in the introduction, the main aim of this project was to study the relation 

between olfactory imagery ability, as assessed with the VOIQ, and other olfactory 

abilities. In this first phase the participants were given the VOIQ, which was part of a 

larger test battery. However, because this study only focuses on the VOIQ, the other 

questionnaires are not further discussed here. A large sample was used to enable 

selection of a subset of participants who scored either high or low on imagery ability. 
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Method 

Participants 

The 103 psychology students (48 men and 55 women) who completed and returned the 

questionnaire had a mean age of 26.9 years (SD = 8.11; Range: 18-55 years). In total, 

the questionnaire was given to 128 students from the Department of Psychology at 

Stockholm University. The response rate was thus about 80%. Course credits or cinema 

ticket vouchers (worth 71 SEK each) were given as compensation for their participation. 

Material 

A Swedish translation (Arshamian, 2007) of the original VOIQ (Gilbert et al., 1998) 

was used to estimate the participants’ olfactory imagery ability. The task is to evoke 

olfactory images of 16 items referring to common stimulus situations and rate how vivid 

and realistic each image is on a 5-point scale (1 = “no odor at all, I only “know” what 

odor I am thinking of” to 5 = “perfectly realistic and vivid as the actual odor”). The 

possible score range from 16 to 80 points. In sum, the to-be-imagined scenarios are: 1) 

in the bathroom showering; 2) at the barbeque; 3) a person smoking nearby and; 4) 

getting into a familiar car. As for example, the last scenario description is “Finally, 

think of a familiar car, getting into it and going for a ride.”, followed by “How clearly 

can you feel the smell of…: a) The odor inside the car – the upholstery and other items; 

b) The smell of exhaust from a passing truck; c) You smell gasoline as the tank is being 

filled; d) Inside a service station – the smell of new rubber tires and grease”. The whole 

questionnaire takes approximately 5 minutes to complete. It has proven to be reliable 

and has been validated in other studies (e.g., Bensafi & Rouby, 2007). In addition to 

translating the original VOIQ into Swedish, Arshamian (2007) also reversed the 5-point 

scale. For example, “5” in this study is equal to “1” in the original VOIQ. The reason 

was to make the scale more intuitive, so that a high scale value corresponds to high 

imagery ability. 

Procedure 

The test battery, of which VOIQ was a part, was distributed to the students. A 

questionnaire addressing information about health and lifestyle factors that could affect 

the olfactory sense negatively was also included. Participants were told that the 

information was only to be used in research and would remain confidential. Their 

names, phone numbers and e-mails were collected for use in Phase 2. This information 

was saved separately from the questionnaires. They completed the questionnaires at 

their spare time and returned it to a mailbox at the department approximately two weeks 

later. 
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Results 

The VOIQ scores were normally distributed (M = 53.7, SD=13.2 Range: 16 - 80). The 

mean scores were relatively high compared to other studies (e.g., Arshamian, 2007; 

Gilbert et al., 1998) (see the discussion). The Cronbach alpha reliability was as high as 

0.94. 

Phase 2: Experiment 

The aim of this study was to relate self-reported olfactory imagery ability (as assessed 

in Phase 1) to objective performance measures, namely (i) odor detection ability (i.e., 

threshold), (ii) episodic recognition and (iii) identification. The odor detection task 

constituted a test of olfactory impairment, to ensure that all participants had a functional 

sense of smell. This second phase was divided into two sessions: (1) a threshold test and 

subjective assessments of odor quality (the latter data is only partly presented), and (2) 

episodic recognition, identification and confidence in identification (the latter data is not 

presented). Because the participants were not told of the content of session 2, session 1 

constituted an incidental learning session. 

Method 

Participants 

Forty-eight healthy participants were selected from the pool of 103 participants in Phase 

1 based on their VOIQ scores. More specifically, two extreme groups were formed 

consisting of the 24 highest imagers and 24 lowest imagers. Because seven participants 

could not participate (one epileptic and another six who either had a cold or allergic 

reaction to pollen), it was 41 participants in the final sample, 21 high imagers (8 men 

and 13 women; Age: M = 29.3 SD = 9.86) and 20 low imagers (11 men and 9 women 

Age; M = 24.0 SD = 5.22). None of them reported any olfactory impairment. An 

independent samples t-test revealed that the two groups had significantly different 

VOIQ scores (High: M = 68.00, SD = 5.66; Low: M = 38.65, SD = 7.64), t (38) = 13.80 

p < 0.001. Course credit or cinema tickets vouchers were given as compensation for 

their participation. They were asked to avoid wearing perfume the day of the study. All 

the participants provided written informed consent before they participated in the study. 

Material 

  

Olfactory threshold test. 

The Sniffin Sticks’ test (Hummel, Sekinger, Wolf, Pauli, & Kobal, 1997) was used to 

assess odor thresholds. It consists of pen-like sticks containing the odor of n-butanol in 

16 different concentrations and another 16 odorless sticks. These are presented in pairs, 

with one of them being odorless. The task of the blindfolded participant is to detect 
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which pen that smells. The different concentrations are presented in ascending order, 

from the weakest to the strongest concentration. If the participant succeeds to identify it, 

the same pair is presented again and if the participant answers correctly 4 times in a 

row, the threshold is set at that level and the test ends. If the participant fails, a new pair 

with a stronger concentration is presented, until the threshold level is reached. The pairs 

are presented every 15 seconds to prevent adaptation and no feedback as for the 

correctness is given. 

Odorants.  

The odorants are stored and presented in 160 ml tinted glass jars. Cotton pads cover the 

substances (10 ml) to prevent visual inspection, as some of the essences are colored. 

The jars are prepared one week before the study. The 32 odorants are chosen on the 

basis of their familiarity, where half of the stimulus set should represent familiar 

everyday odors (e.g., chocolate), whereas the other half should be unfamiliar. Ten of the 

unfamiliar odorants are selected on the basis of previous research (Sulmont, Issanchou 

& Köster, 2002), whereas the remaining 6 are classified as unfamiliar by the 

Department of Organic Chemistry at Stockholm University. The unfamiliar odorants are 

also judged to be fairly unfamiliar and difficult to name by the author. The odorants are 

always based on essences. Two different sets of 16 odors are presented in the session 1. 

Half of the participants receive either one of the sets. Both include eight familiar and 

eight unfamiliar odors. Further, for each of the two sets, five different randomized 

presentation orders are used to control for presentation effects. 

Assessment scales. 

The participants rate the perceived quality of each of 16 odors on three 7-graded ordinal 

scales; hedonics (1 = very unpleasant; 7 = very pleasant), familiarity (1 = not familiar; 7 

= very familiar) and intensity (1 = not intensive at all; 7 = very intensive). Only the data 

from the familiarity ratings will be presented. 

Episodic recognition test. 

16 odors serve as target odors from the previous session and 16 new odors serve as 

distracters (see appendix). Since there are two different sets of odors, the odors that 

serve as targets or distracters differ between the participants. The participants sniff each 

odor and are asked to answer (yes/no) if they recognize it from the subjective 

assessment session. 

Identification task. 

The participants are asked to try to name the odor and then rate how confident they are 

that their response is correct on a percentage scale (0%, 40%, 60%, 80% or 100%) (the 

latter data is not presented). 
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Experimental conditions. 

The experiment was held in a well ventilated room with white walls, a desk and two 

chairs. The participant sat opposite to the experimenter. The tinted glass jars were 

hidden behind a screen to prevent visual inspection. The jars were identified by the 

experimenter with markings of numbers. These were also hidden from the participant. 

Procedure 

 

Session 1. 

The participants were tested individually. First, they completed three questionnaires that 

are not part of the present study
1
. Second, the threshold test was given. The participants 

were told that the sensitivity of their sense of smell was going to be measured and were 

given the instructions. The test took approximately 5-15 minutes, depending on how 

quickly they reached their threshold. Third, the participants rated 16 odors using the 

assessment scales. The experimenter held the bottles, one by one, approximately 5 cm 

under the participant´s nose who was instructed to sniff calmly. Only one sniff per jar 

was permitted. In order to prevent olfactory adaptation, 20 seconds elapsed between 

each odor presentation, irrespective of how fast the participants finished the ratings. 

Finally, the participants once again filled in the questionnaires that were presented in 

the beginning of the session. Then, a 20 min break was imposed including the time to 

fill in the questionnaires. Drinking or eating anything other than water during the break 

was forbidden. To attain incidental learning, they left the room unaware of any details 

of the procedure that was to take place after the break. The duration of this session was 

approximately 30 minutes. 

Session 2. 

This session was held in the same room as in session 1. The experimenter administered 

the odors as in session 1, but this time the participants smelled each odor twice. After 

the first sniff, they performed the recognition task and were then asked to write down 

any associations that came to mind (data not presented). After the second sniff, the 

participants were asked to first name the odor and secondly to indicate their confidence 

as for the correctness. There was a 20 second break between the second sniff and the 

next odor. The duration of this session was approximately 40 minutes. 

Data analysis. 

When measuring the recognition task, a method called Signal Detection Theory (e.g., 

Banks, 1970) was used. If a target odor was accurately recognized, the participant had 

made a “hit”. But if a distracter odor was wrongly interpreted as a target, the participant 

had made a false alarm. When the proportion of hits is calculated it is called the “hit-

                                                           

1
 PANAS - The Positive and Negative affect scales (Hillerås, Jorm, Herlitz & Windblad, 1998), NSS - the 

Noise Sensitivity Scales (Weinstein, 1978) and a questionnaire about physiological status. 
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rate”. But the hit-rate alone tells nothing about the participant’s performance; the 

participant could answer “yes” in all trials and get a hit-rate of 100%. Therefore, the hit-

rate was calculated together with the false-alarm rate into A’ (Pollack & Norman, 

1964). This value can range from the chance level of 0.5 to 1.0 with a higher value 

indicating better performance. 

Results 

One participant belonging to the high imagery group did not finish the testing and was 

excluded from the analysis. In order to examine if the classification of odors in terms of 

familiarity was preserved or not, mean values of the familiarity ratings from the 

assessment session was calculated. The odors were divided into two equally large 

groups of odors (high familiarity, low familiarity) as based on the participants 

familiarity ratings (demarcation: M = 4.4). The unfamiliar odors Heptanon, PLI and 

Heptylacetat now belonged to the familiar group. Therefore, they were reconsidered as 

familiar instead of unfamiliar. Using the same method, the familiar odors Clove, 

Caraway and Cinnamon were considered unfamiliar, resulting in preserving equally 

many familiar and unfamiliar odors (see appendix). 

 

Gender was included as a factor in the ANOVAs (mentioned below) because women 

have consistently been found to outperform men in odor recognition and odor 

identification tasks (Doty, Shaman, Applebaum, Giberson, Siksorski & Rosenberg, 

1984; Lehrner, 1993). An alpha level of 0.05 was used. Missing values, if any, were 

handled by using case-wise deletion. The data is presented in Table 1. 

 

        Threshold levels. 

The threshold levels for all participants were examined. All participants had threshold 

levels that indicated well functioning olfactory senses (M = 9.6 SD = 2.70 Range: 5 - 

11). High and low imagers did not differ reliably in olfactory sensitivity (p > 0.05). The 

data was submitted into a 2 (Imagery group: high/low) x 2 (Gender: male/female) 

between-group ANOVA. There was no main effect of Gender and no interaction 

between Imagery group and Gender (p > 0.05). 

 

Episodic recognition. 

The memory performance was analyzed using A’ (Pollack & Norman, 1964), which is a 

measure that takes into account both the participants’ hit rates and false alarm rates. 

High and low imagers did not differ in episodic recognition performance. All the data 

were submitted into 2 (Imagery group: high/low) x 2 (Gender: male/female) between-

groups ANOVAs. There were neither main effects, nor interaction effects between 

Imagery group and Gender in hit rates, false alarm rates or A’ (p > 0.05). However, 

there was a tendency toward a significant difference between Imagery groups in false 

alarm rates (Mhigh = 0.51, SD = 0.20, Mlow = 0.42, SD = 0.13), F (3, 39) = 2.87, p = 

0.099. 

In a further analysis, high and low familiarity was included as within-subjects factor in 

the ANOVA. The data was thus submitted into three different 2 (Gender: male/female) 
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x 2 (Imagery group: high/low) x 2 (Familiarity: high/low) mixed ANOVA with either 

hit rates, false alarm rates or A’ as the dependent variables. High and low imagers 

neither differed reliably in their recognition of familiar nor in unfamiliar odors, that is, 

there was no Imagery group by Familiarity interaction. In sum, this analysis revealed 

neither main effects nor interaction effects in hit rates, false alarm rates or A’ (p > 0.05).  

The familiarity ratings from the assessment task were put into an independent sample t-

test with Imagery group as a grouping variable. High and low imagers did not differ in 

their familiarity ratings (Mhigh = 4.6, SD = 0.69, Mlow = 4.41, SD = 0.59, t (38) = -0.942, 

p > 0.05). Overall, there were no difference in the participants’ recognition between 

familiar and unfamiliar odors (Mfamiliar= 0.74, SD = 0.15, Munfamiliar = 0.69 SD = 0.28, t = 

0.67, p > 0.05). 

Identification. 

The analysis of the identification task began by scoring the participants odor naming 

answers. The criterion that was used gave 1 point for a correct answer (e.g., Juniper 

Berry), 0.5 for a semi-correct answer (e.g., Gin&Tonic instead of Juniper Berry) and 0 

points for a wrong answer. A mean value was then calculated for each participant and 

submitted into a 2 (Imagery group: high/low) x 2 (Gender: male/female) between-group 

ANOVA. The results showed neither reliable or significant main effects nor interaction 

effects (p > .05). High and low imagers did not differ in odor naming ability. For the 

unfamiliar odors, the identification rates were 0% except from Caraway (3%) and Clove 

(21%). 

Table 1. Means (SD) for the high and low Imagery groups with respect to threshold 

level, recognition and identification performance. 

 
          Imagery Group 

Task High Low 

   Threshold level 9.65 (2.82) 9.55 (2.65) 

   
Recognition (A’) 0.75 (0.10) 0.74 (0.10) 

Recognition (Hit rate) 0.81 (0.15) 0.73 (0.18) 

Recognition (FA rate) † 0.51 (0.20) 0.42 (0.13) 

   
Familiar odors:   

Recognition (A’) 0.75 (0.12) 0.74 (0.14) 

Recognition (Hit rate) 0.81 (0.18) 0.70 (0.22) 

Recognition (FA rate) 0.49 (0.24) 0.38 (0.18) 

   
Unfamiliar odors:   

Recognition (A’) 0.76 (0.13) 0.71 (0.23) 

Recognition (Hit rate) 0.82 (0.19) 0.76 (0.22) 

Recognition (FA rate) 0.53 (0.25) 0.45 (0.19) 

   
Identification 0.18 (0.08) 0.14 (0.06) 

*p < 0.05, † p = 0.099   
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Discussion 

The purpose of the study was to test the hypotheses that self-reported olfactory imagery 

ability should be related to odor naming and odor recognition performance. The first 

grew out from the popular notion that the link between language and odor memory is 

reciprocal. This link is supposed to be stronger in high imagers as they can access odor 

memory by using an odors verbal referent to evoke a vivid and realistic olfactory image. 

The latter hypothesis was derived from results in previous studies indicating that 

familiar odors are better remembered (e.g., Larsson, 1997). Thus, if high imagers have 

better access to odor memory, they should perceive more odors as familiar than low 

imagers. However, no reliable or significant effects were found between high and low 

imagers. Further, as this is also reflected in the threshold test, it can be concluded that 

the results are not affected by any difference in odor sensitivity between the imagery 

groups. 

Even though the results from the odor naming task were unexpected, they are in line 

with the study by Bensafi and Rouby (2007). However, the authors attributed the 

absence of significant results to the use of a forced choice method causing a ceiling 

effect. That is, the task was too easy; any influences of imagery ability on odor naming 

performance could have been obscured. Nevertheless, the present study found no 

significant results despite using a free recall method which is more difficult. Further, 

Stevenson & Case (2005a) found only a tendency toward a significant and weak 

correlation between olfactory imagery and odor naming performance. 

The results from the recognition task demonstrate several findings. Addressing the main 

hypothesis to begin with, high and low imagers did not differ in odor recognition 

performance. It was assumed that high imagers, if defined as having better access to 

odor memory, would perceive more odors as familiar. In turn, studies have shown that 

familiar and easy to name odors are better remembered (e.g., Larsson & Bäckman, 

1997; Lyman et al., 1990). On the contrary, the results in this study indicate that the 

participants, irrespective of imagery group, did not find it easier to remember familiar 

compared to unfamiliar odors. Furthermore, the groups did not differ in regard to 

recognition of neither familiar nor unfamiliar odors. The most evident explanation for 

these differences is the methodological differences between the present study and those 

mentioned above. Whereas this study used incidental learning, the other studies used 

intentional learning. In the latter case, participants may use strategies such as semantic 

processing to remember the odors. For example, a study by Lehrner, Glück and Laska 

(1999) found that labeling the odors in the encoding phase facilitated later recognition. 

A suggestion for future research is to investigate if the null findings remain between 

olfactory imagery and recognition performance when intentional learning is used. The 

present study did also diverge from previous studies demonstrating that women tend to 

outperform men in odor naming and recognition tasks (Doty, Shaman, Applebaum, 
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Giberson, Siksorski & Rosenberg, 1984; Lehrner, 1993). However, gender is not the 

aim of the present study and will therefore not be further discussed.  

Another issue that deserves attention is the range of VOIQ scores. When the two 

imagery groups were formed, the low imagers were clustered around approximately 40 

points. Since the lowest possible VOIQ score is as low as 16, the score of the low 

imagers are considerable high. One could argue that these participants should have been 

considered as average imagers instead of low imagers. Overall, the participants in the 

present study considered themselves better at evoking images than participants in other 

studies (e.g., Arshamian, 2007; Gilbert et al., 1998). Future studies may reveal if more 

distinctive extreme groups could render results diverging from the findings in this study. 

However, the high imagers in this study were clustered around approximately 68 points, 

which is significantly higher than the low imagers. 

The absence of a relation between imagery ability and odor naming raises the question 

of how far the assumption of a reciprocal link between language and odor memory can 

be stretched. High imagers demonstrate a stronger link than low imagers when using an 

odor name in order to retrieve stored odor percepts from long term memory to evoke an 

image (Stevenson & Case, 2005b). Yet, the link is as weak as in low imagers when 

smelling an odor and trying to retrieve its name from long term memory, as shown in 

the present study. One could interpret this as if the link in high imagers is only strong in 

one direction. Alternatively, if one maintains the assumption of reciprocity, the results 

indicate that the link is not stronger at all in high imagers compared to low imagers. 

Therefore, a suggestion for future studies is to investigate other variables underlying the 

ability to evoke vivid olfactory images. Studies have shown that the VOIQ correlates 

positively with its equivalence for visual imagery (Gilbert et al., 1998; Stevenson & 

Case, 2005b; Bensafi & Rouby, 2007), the Vividness of Visual Imagery Questionnaire 

(VVIQ; Marks, 1973). In addition, Gilbert et al. (1998) argued that visual imagery and 

olfactory imagery might interact. For example, visualizing a bakery could facilitate the 

evoking of the smell from newly baked bread. Furthermore, a better access to odor 

memory in high imagers compared to low imagers was not reflected in the recognition 

task. If high imagers have a better access to odor memory, it is not due to a more 

efficient incidental encoding of odors. 

In sum, this study extended the research of self-reported olfactory imagery and its 

relation to objective measurements. Participants who are good at evoking sensations of 

smelling without any external appropriate stimuli being present are not better than low 

olfactory imagers at naming or recognizing odors after incidental learning. 
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Appendix: List of odors used in Phase 2 sorted by the participants’ familiarity ratings. The identification 

rates are also presented. 

Odor Familiarity Identification 

   

Lemon** 6.53 0.80 

Anise** 6.42 0.75 

Lilac** 6.29 0.13 

Eucalyptus** 6.05 0.44 

Vanilla** 6.05 0.44 

Chocolate** 5.81 0.48 

Rose** 5.63 0.13 

Elderflower** 5.57 0.31 

Bitter Almond** 5.48 0.43 

Violet** 5.26 0.43 

Pine Needle** 4.81 0.04 

Juniper Berry** 4.79 0.20 

2-Heptanone 4.79 0.00 

Cedarwood** 4.74 0.38 

Plicatone (1,4-Methano-7-methyl-(2H)-

octahydronaphtalene-6-one) (PLI-44))* 
4.48 0.00 

Heptyl acetate 4.47 0.00 

α pinen (hydrocarbon) 4.26 0.00 

Methyl benzoate (MBE)* 4.05 0.00 

Bornyl acetate (BOR)* 3.95 0.00 

Cinnamon** 3.95 0.00 

3,7-Dimethyloctanenitrile (DON)* 3.89 0.00 

Citrowanil (2-ethenyl-2-methyl benzenepropanal) 

(CIW))* 
3.81 0.00 

Caraway** 3.76 0.03 

Clove** 3.63 0.21 

Tridec-2-enenitrile (TDN)* 3.58 0.00 

Calone (7- Methyl (2H,4H)-1,5,benzodioxepin-3-

one (CAL-25)) 
3.53 0.00 

Menthyl acetat (19)* 3.48 0.00 

Dec-9-en-1-ol (DEO)* 3.47 0.00 

2-Phenyl ethyl ethyl ether (PEE)* 3.14 0.00 

Octanol 3.00 0.00 

2-Phenylethyl pentyl ether (PPE)* 2.74 0.00 

Heptanal 2.62 0.00 

      
* Donated by the Department of Organic Chemistry 

at Stockholm University   

** Purchased from Essencefabriken, Stockholm   

 


